nevertheless seems improbable, as the copper added to the diet by the iron salt amounted to a very small percentage of the total copper intake. Even when the babies were entirely bottle fed, and so getting food especially low in copper, the increase in copper due to the iron salt would only amount to, say, 4 per cent. It is not easy to be convinced that a rise in copper intake from 126 mgrm. to 131 mgrm. weekly, which is the approximate figure for a baby in our series getting 1-pints of milk daily, is likely to have been a material factor in the cure.
If the deficiency in babies suffering from nutritional anaemia is generally a combined deficiency of both iron and copper, one might anticipate a better response to treatment with an iron salt in those receiving more copper in their food than in those receiving much less. Babies on a mixed diet get much more copper than those on cow's milk alone, but iron and ammonium citrate appears to cure at about the same rate whether the baby is entirely bottle fed or is given mixed food5' ". This fact might be used as an argument against a deficiency of copper in these babies, but here we seem on uncertain ground. There is no doubt that iron deficiency is present, yet in a clear case of nutritional anaemia inorganic iron, in doses which are vast compared with the total iron of the body, produces a better response than does the organic iron present in an ordinary mixed diet containing eggs, meat, green vegetables, etc.'2 IHence if inorganic iron in large doses is the best method yet known of making good an iron deficiency, it is possible that inorganic copper, also in relatively large doses, might be the best method of making good a copper deficiency. So that this argument against a copper deficiency, because a similar rate of response is obtained with iron whether the food copper is low or not, seems by itself inconclusive.
The influence of copper.-During the last few years a number of articles have been published on the treatment of anmemia in the human subject by the administration of copper. At least one of these was based on a series of one hundred children treated with iron and copper, but unfortunately few of the papers give sufficient data to allow the reader to reach any conclusions as to the value of copper therapy in the nutritional anaemia of babies.
On the other hand, Josephs has carried out at the Johns Hopkins Hospital some interesting and valuable work on anaemia in babies, and his cases have been accepted by many as proof that in nutritional ansemia of infancy copper and iron administered together produce a more rapid rise in heemoglobin than iron alone>. However, the majority of the cases quoted in his paper were suffering from, or had begun to be convalescent from, some serious infection, such as pneumonia, empyema, tuberculosis or syphilis; and some at least were presumably receiving other forms of treatment in addition. which makes it difficult to draw any clear cut conclusions; for he himself, in another important paper7 demonstrates the blood destruction occurring during severe infections, and the variations that exist in the subsequent tendency to ' spontaneous cure. ' The number of Josephs There were certain advantages in using iron in the form of iron and ammonium citrate, because the use of this salt in most of her previous work on nutritional anaemia had rendered the author familiar with the type of response to be expected from it. Failing, however, to get iron and ammonium citrate free from traces of copper, the salt used was obtained from the same firm as before, the British Drug Houses. Both groups of children were given this iron salt, and the ' copper group ' received in addition a supplement of copper sulphate. If the babies under observation suffered from copper deficiency then more rapid cure should be obtained by giving iron with an ample copper supplement, than by giving iron with only a trace of copper impurity which could scarcely make good an existing deficiency.
The second difficulty was to obtain sufficient numbers of uncomplicated cases and to ensure that they received regular treatment. In the author's iron work regular administration of the iron salt could be obtained in outpatients because the iron was incorporated in dried milk, whereas in this work, done on a small scale, the copper was given in the form of a mixture. Hence whenever possible it was desirable to treat the babies as in-patients. The great susceptability of anawmic infants to infections of all sorts renders their in-patient treatment difficult, and a number of cases had to be excluded because they suffered from infections, while others were discharged for their own safety, before any result was obtained, on account of ward infection.
DOSAGE OF IRON AND AMMONIUM CITRATE.-The dosage of iron used in the cases illustrated in this paper varied between 41-9 grn. of iron and ammonium citrate daily. In every case, however, the iron was begun gradually, so that the amount given in the first week amounted to considerably less than this quantity.
DOSAGE OF COPPER SULPHATE.-Except for one of the cases (H.C., Graph II), the copper supplement was one-twentieth of a grain of copper sulphate (CuS04, 5H.0) daily, divided into three doses. This also was begun gradually. This dose of copper sulphate is smaller, weight for weight, than the dose given by Hart and his colleagues at Wisconsin to their rats. These workers found 0.05 mgrm. of copper as copper sulphate, given on six days in the week, a satisfactory supplement for a young rat, and that 0.01 mgrm.
of copper would produce cure, though more slowly. They calculated4 that 0.05 mgrm. of copper increased the copper intake say six-fold. If we assume that the young rat's weight is about 60 grm. then weight for weight the amount needed by a 14-lb. baby would be about one-fifteenth to one-third of a grain of copper sulphate daily. But when one remembers that the rate of increase in weight of young rats is so much more rapid than that of babies it seems probable that the copper needs of babies would be relatively less. Graph II (R.C.) shows the poorest response obtained with iron and copper in an apparently uncomplicated nutritional anaemia. This was a very anaemic baby (30 per cent. haemoglobin) with a slow and irregular rise of only 16 per cent. in 59 days, although there was no evidence of any microbic infection. This infant received the very small copper addition mentioned above, and the response was unusually poor for a child given iron and ammonium citrate.
The other curves on the two charts (Graph I, H.F. and C.S.; Graph II, T.A. and K.P.) show intermediate results. J.C. shown in Graph II, who was given saccharated ferrous carbonate, is included because of his very long 'latent period.' No evidence of infection was present and he was-known to have regular treatment. There was no rise in haemoglobin for 6 weeks, and thereafter a fairly rapid rise: 16 per cent. in 21 days, without change of treatment. In such a case if copper had been added during this long ' latent period ' one would have been inclined to attribute the subsequent rise to the new factor.
Discussion and conclusions. The comparison of cases treated with and without the copper supplement does not suggest that copper was of any benefit in this type of anaemia: in fact, the types of response obtained with copper were very like those customarily seen with iron and ammonium citrate alone. From which it seems fair to conclude that the deficiency affecting these babies was a deficiency of iron and not of iron plus copper. The successful results of treatment with a copper-free salt published in the present number of this journal by Professor Parsons and his colleagues lead to the same conclusion and are of great importance.
The facts set forth when taken together indicate, in the author's opinion, that copper deficiency does not play any important part in the common nutritional ansemia of babies in this country. Such negative results, however, do not of course show that copper deficiency never occurs in babies suffering from iron deficiency. It is possible, for example, that a baby might be born with insufficient copper as the result of a maternal dietetic deficiency, and so develop a nutritional ansemia due to both copper and iron deficiency. However, iron salts with only minute and presumably insignificant traces of copper have been found effectual in the treatment of this anaemia in many countries of the world, and the line of argument used in this paper would indicate that, in other regions as in London, copper deficiency in babies is uncommon 
